Abstract: Cultural assets are increasingly being considered in the policies of social and economic development of territories due to spillover effects. However, since cultural assets are not transacted in the market, their use value should be calculated using indirect methods of evaluation or non market techniques. In this paper, the travel cost method was chosen to estimate the curve of demand in the Museum of Lamego which constitutes an important cultural item of the Alto Douro Wine Region, classified by UNESCO in 2001, as a world heritage site -a living and evolving cultural landscape. The results of the application of the Poisson model confirm the expected, that is, the probability of visiting the museum is positively influenced by the educational level, female gender and negatively by the travel cost.
Introduction
The public and private view that culture is something which is only available to a narrow circle of specially educated people and with no economic importance is something from the past; nowadays it is considered to be a valuable resource for the development of specific geographical areas (European Commission, 2006) .
Within the cultural assets, the traditional arts have special relevance (dancing, music, opera, and museums, among others), whose analysis was, in the past, confined to a non economic approach, consequence of the respective outputs being taken as "works of art" and not as "assets or cultural services" generators of economic value. However, since the 1990's, attitudes have changed in relation to these cultural goods where they are now regarded as an endogenous resource and generators of spillover effects in the process of the development of territories (Bille and Schulze, 2008) .
The heritage (material and non material) and the museums in particular have been earning a growing attention by economists, focusing on aspects such as economic impacts (Johnson and Thomas, 1992) , the behaviour of museum management (Frey, 1994) , the formulation of public policies (Peacock, 1994) and the origin of the financial resources of museums (Rodriguez and Blanco, 2006) . Together with the economic analysis, museums have been publicly encouraged to turn to the markets, focusing on meeting the needs and attracting visitors. Interconnected with this approach, the public subsidies have been justified in terms of providing a public service which is evaluated by its users (Ashworth and Johnson, 1996) and whose opinion should be relevant to the strategy of public financing (Coelho and Santos, 2008) Despite the advances of economic knowledge in different areas of intervention of museums, namely on the demand level (e.g. Sanz et al., 2003; Bedate et al., 2004) , it is consensual that this is an unfinished study area, which should encourage research, for instance, on a micro econometric level that brings into prominence the role of museums in the development of specific territories, especially in attracting consummers. In order to do this, it is important to know the economic value that the current audience gives to the asset so as to establish coherent strategies with the habits and attitudes of the target public.
The aim of this paper is to determine the demand and value of a specific cultural asset (Museum of Lamego) set in the Alto Douro Vineyard (ADV), the oldest wine demarcated region in the world, which brings together a set of unique cultural, natural and landscape resources classified as a world heritage site by UNESCO in 2001 -a living and evolving cultural landscape.
To achieve this goal, the article is organised as follows: section 2 includes a literature review of the concept of culture and cultural heritage; section 3 includes a brief description of the museum in the context of the ADV; section 4 contains a description of the travel cost method; section 5 focuses on the model, data and results; finally section 6 concludes with a few final remarks.
Culture and cultural heritage: a literature review 1 The complexity and difficulty in economically appraising cultural items has its roots in the concepts of culture and cultural heritage. Culture is something fuzzy, hard to define and even more difficult to quantify (Papandrea, 1999) .
Bearing the operational perspective in mind, Trimarchi (1994) notes the need to limit the set of goods and services using the concept of culture. Using the Throsby's (1995) definition, culture can be seen, in a broadly approach, as the set of traditions, customs, practices and beliefs which characterize a group or society, or, in a narrower perspective, as the group of activities defined as art and produced by the cultural industries.
The definition of cultural goods and the notion of cultural heritage are also imprecise, turning the valuation of cultural items and goods into a complex task (Noonam, 2003) , which complexity increases by the non-market nature of many cultural resources. McLoughlin et al. (2007) (Frey, 2003) . Therefore, its economic value is calculated using non-market techniques. Among the tangible cultural heritage, museums have deserved special attention. They are often the extremely important attractions to a city, region or country, with high capability to attract cohorts of tourists (Frey, 1998) , thus generating a multiplicity of spillover effects 2 over other economic activities specially connected with tourism, catering, local products, and so forth. For these reasons, museums are becoming increasingly important, with a large number of publications on the Economics of Museums (Frey and Meier, 2008) , including the demand for museums, which is analyzed in this paper.
The museum in the context of the ADV The ADV, which includes an area of 24.600 ha, is located in the north interior of Portugal along the Douro river and its tributaries (FRAH, 2000) ,included in 2001 on the list of world heritage sites, as a living and evolving cultural landscape, based on the following criteria (UNESCO, 2001): The Alto Douro Region has been producing wine for nearly two thousand years and its landscape has been molded by human activities; The components of the Alto Douro landscape are representative of the full range of activities association with winemakingterraces, quintas (wine-producing farm complexes), villages, chapels and roads; the cultural landscape of the Alto Douro is an outstanding example of a traditional European wine-producing region, reflecting the evolution of this human activity over time.
In economic terms, the ADV fits the designation of tangible heritage as a harmonious body which brings out as main elements: (a) its landscape and configuration and (b) other elements of the built heritage (farms and villages, religious elements and belvederes, settlements and monuments). As a whole, the ADV presents a huge complexity namely for (a) although coming from the past, it is still alive and "bursts into the present"; (b) it is a multiproduct, with the landscape configuration depending on the effort of many economic agents in the search for its economic and/or professional activity; (c) it has external constraints that force the maintenance of ancestral techniques and methodologies, together with pressures of an economic nature, low profitability of the sector, labour shortage and socio-economic characteristics of the population (FRAH, 2000; Lourenço, 2003) ; it is therefore necessary to have a process of dynamic preservation and economic development; (d) the protection process and valuation of the cultural heritage is more complex because it involves many stakeholders, from experts to owners/wine growers. Although in most cases it depends only on experts in the respective areas.
Out of the cultural items of the ADV, the urban agglomerate of Lamego, with its entire characteristic built heritage deserves special attention. The ML, included in this agglomerate, contains an important cultural and historic patrimony (furniture, tapestry, sculpture, painting, and sacred art) which is representative of the historical past and the ADV experiences, making it an important artistic reference in the regional, national and even international museum scenario.
Due to its characteristics, the ML has, simultaneously, historic, social and economic value for the region, clearly generating, spillover effects. It has historic value for it reflects the life conditions in the past, the works of art and other cultural objects. The social value is transmitted by its inheritance, contributing to the understanding of the nature of society in which we live by giving a sense of identity and place where religion has a special meaning. In economic terms, a synthetic indicator of its relevance to the AVD is the observedaudience, that is, the number of visitors. Effectively (figure 1) we verify that the number of visitors is close to the national average 3 , even though it is located in one of the underdeveloped Portuguese regions. The travel cost method
The restriction that made it difficult or even impossible to value public goods was overcome with the application in the last 40 years, of valuation techniques to non transactional or non-market goods, being worth mentioning, in an initial phase, the environmental goods. For cultural heritage, the studies are more recent. Throsby and Withers's work (1986) stands out in the application of techniques to performing arts and Navrud and Strand's (1991) in the application of contingent valuation to built heritage (Nidaros's Cathedral). A myriad of studies on cultural economics followed these publications which led to the publication of the Handbook of Cultural Economics (Towse, 2003) and the Handbook of the Economics of Art and Culture (Ginsburg and Throsby, 2008) .
The valuation of cultural goods is difficult (Mason, 2000) due to: (a) the diversity of values (cultural, economic, political, and aesthetic, among others); (b) the fact that these values change over time and are strongly formed by environmental constraints (social forces, opportunity costs and cultural tendencies) and may come into conflict. In any case, the cultural goods present values of non use (option value, altruist value, existence value and bequest value) and of use. The latter can be calculated through techniques of revealed preferences (direct observation of consumer behaviour) or stated preferences (individual choice before scenarios). In empirical terms, the techniques of valuation of cultural heritage (use value), can be grouped in three 4 broad categories: (a) Travel cost method (TCM), which uses the information on the visitor's expenses to the place of visit to derive its demand curve, using the trip cost as a price proxy. This technique is the most appropriate one to value already existing places and to estimate the demand in the absence of reference prices. (b) The hedonic prices method estimates the individual demand for cultural characteristics, using as comparison the price of the asset in issue with the price of other substitute goods. This method is appropriate to value investments in individual urban buildings where the improvements easily reflect on the market price, and when there are substitute goods. (c) Contingent valuation method which uses inquiry techniques to determine the availability to pay in order to have specific improvements in places of cultural heritage. This is a very flexible technique, once it can be used to analyse any benefit provided by the site, as well as the value of existence.
Through the TCM (Haab and McConnell, 2002) it is possible to elaborate a demand model derived from a person's time and income allocation for goods not traded in the market, as is the case of heritage ones. This model of revealed preference provides a generic demand function for a single place. Suppose an individual i chooses xij, visits to the site j, for j = 1, …, n where n is the number of visits . The travel cost for each visit is cij. The individual also buys a bundle of goods, zi, at a standard price of 1, and he can't spend more than his 
 
. Each qj is the quality of place to visit and zi the travel cost, as well as the variables of the consumer's behaviour. The quantity and quality of the trips for the various recreational spots provides utility, but other aspects of the trip, like the time travelled or the used inputs for the travel production function do not provide utility.
Inherent to the previous model is the assumption for the basic model to be built based on standardised prices parameters. In addition, in order to have trust over the welfare measure, deducted from the demand function which the explanatory variable is the travel cost (Haab and McConnell, 2002) , it is necessary to assume that: (a) The travel cost and time spent is a substitute of the price of the recreational trip. This assumption is violated if any item of the travel cost provides utility on its own, as, for instance, the transportation cost of a boat trip which is part of the trip. (b) The time cost is neutral, that is, it provides neither utility, nor disutility. This assumption is violated when a place is chosen as opposed to others because travelling to that place provides utility. (c) The decision component is to travel through the same route by all consumers. (d) The trip is of one single purpose, taken to the place with the purpose of leisure time. Trips with multiple motives are hard to manage, especially when they occur during a certain period of time. However, when a consumer takes a week off and goes to a certain place, only the travel cost to the place is considered, that is, from the vacation place to the place being studied. (e) The quantity consumed in the basic equation -that is, the xijrepresents the visits to the same place, for the different consumers.
When applied to a single site, the TCM has been fundamentally developed by following two guiding lines: zonal TCM and the individual TCM (Bedate et al, 2004) , whose main difference is in the fact that the first method, instead of using individual data, resorts to joined data from all visitors, by residence places. In the case included in this paper, the structure of the collected data (see the following section) suggests applying the individual TCM.
Model, data and results

Model
The estimation of the econometric model inherent to the individual TCM applied to a single site starts with the definition of the dependent variable, which must express the demanded quantity of the cultural asset, and is usually expressed by the number of times the consumer has visited the cultural item. In this scenario, the discrete choice model that, typically, must be applied is the count data, being the regression model of Poisson (Greene, 2003) the one that has been used the most for this type of data.
In the Poisson model, 
The last function is globally concave in the parameters, with the log-likelihood function rapidly converging, with the estimative of the parameters, unless there is great collinearity among the explanatory variables.
Once estimated the regression model parameters, the marginal effect of each quantitative 5 explanatory variable is given by:
However, since the validity of the results of the Poisson model depends on the verification of the basic hypothesis, the equality between average and variance, once estimated the model, the first step to take is to verify whether this hypothesis is verified, that is,
Greene (2003) suggests a procedure based on a simple regression to test the null hypothesis (H0):
whose validation is tested by applying the t Student statistic.
Data
The data was collected from November 2005 until September 2006, with 403 questionnaires, of which 373 were validated. Most of the questionnaires were carried out in the period of greater tourist affluence (July and August 2006) during the other months the sample was significantly smaller.
The questionnaire (see annex) surveys were distributed at the Museum Lamego and was organised in order to explain the number of visits to the ML (xi), in relation to: (a) a set of socioeconomic variables, like visits to other museums, the satisfaction obtained from the visit, gender, age, educational level and income; (b) and the travel cost.
For the calculus of the travel cost along with considering the journey from the place of the inquired person's usual residence to the museum and return, the duration (number of days of the journey), was also considered, if it was done in a private vehicle 6 or not and also the number of occupants of the vehicle (Bedate et al., 2004) , having as a result the following expression: Table 1 includes some statistical information about the collected data. Most visitors travelled with someone, left their residence in an organised trip and the car was the predominant means of transport. There were slightly more respondents of the female gender, on average visitors from other museums, who considered the visit very satisfactory, with medium or higher education and a monthly income capita above 750 euros. The average travel cost inherent to the visit to the ML is of 36.4 euros, with an average of 1.98 visits. Over-dispersion test: g = mu(i) 2 : 1.575 (statistic t) * Individually significant at 1%; ** individually significant at 5% The value of the Chi-square statistic indicates that the regression is globally significant at 1% of significance level. Individually, only the variables associated with gender, educational level and travel cost are statistically significant, the first and the third to 1% and the second to 5% level of significance.
   
The sign and significance of the marginal effects, on the average of the variables, goes in the same direction as the individual regression coefficients, indicating the probability of change in the visit, compared with a variation of the explanatory variable unit or, if this is binary, the difference in probability due to the presence or absence of the attribute. The remaining variables (visits to other museums, satisfaction, income and age), since they are statistically non-significant, do not influence the visit probability to the ML.
Overall, we can state that, economically, the results are according the expected, that is, the travel cost negatively affects the number of visits. These increase along with the education level and women tend to visit the museum more.
As for the remaining variables, though considering their statistic non-significance, the results indicate the existence of some fidelity of the consumers of the museums (expressed by the "visits to other museums") and that people with a higher income are those who visit the museum the most.
The demand curve that can be deducted from the results of the TCM (table 2) is Número de visitas Custo da viagem presented in figure 2. We verify that it is a typical curve of this kind of assets, tending to increase as a decrease of the travel cost occurs, although this effect tends to disappear as the consumption increases, entering a satiety phase.
Final remarks
In an increasing globalised world, the economy and culture can be seen as the two most powerful forces for human behaviour, with great influence in the social and economical development of territories due to spillover effects.
Most of the cultural assets are labelled as public goods, that is, they have nonrivalry and non-exclusion characteristics, and there are no markets able to express their value in terms of real prices. Hence there is the need for indirect methods of expression of the preferences of consumers and consequent measures of valuation. Among these methods is the travel cost, which is directly related to the calculus of availability to pay for the use of cultural heritage through the economic effort associated with the trip to the site to visit.
From the demand curve estimated (relationship between number of visits and unitary travel cost) for the cultural item it is possible: (a) to determine the consumer's surplus, that is, the maximum he is willing to pay for the good; (b) predict the effects of public policies, as fixation of taxes, subsidies, entrance fees or, simply, decisions about the preservation or deterioration of the asset in regard.
In this context the TCM was applied to value a cultural item (Museum of Lamego) relevant for the demand of the ADV, classified as a world heritage site (a living and evolving cultural landscape), by UNESCO in 2001. The results obtained allow us to conclude that an increase of the probability visits to the ML has underlying: (a) a decrease of the travel cost, for instance by offering better means of transport; (b) strategies towards visitors of higher schooling and of the female gender. Variables such as income and the number of visits to other museums do not influence the demand probability.
Obviously the obtained results have to be analysed and put into perspective considering the method and the data used, in the future being able to and having to reinforce the analysis of the robustness of the results, for instance, by: (a) expanding the sample; (b) using the same method and comparing the results to other similar cultural items; (c) comparing with results obtained from other indirect valuation methods (e.g., zonal travel cost; discrete choice experiment and referendum).
On the other hand, the implementation of strategies to increase the number of visitors must go beyond the quantitative and economic aspects considered in this paper, assuming that in people's decision process, beyond the availability to pay, there are also artistic, historic, social and even political values that are hardly quantifiable. In summary, we must be aware that the indirect calculation methods of the value of the use of the cultural heritage provide an individual and social rate of order of the preferences, according to the cultural item in analysis.
